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RDIiB 132 PECIiARATrOW OF K^M,J, VAW IiAERE 



The undersigned, Dr K,M.J» van Laere, the Netherlands , herewith 
declares as follows; 



1, I have been an enqployee of N.V. Nutricia, at Zoetermeer, the 
Netherlands, the assignee of the present invention, for over 6 
years. I am a graduate of biosciences with a specialization in 
food science, obtained a Ph.D. at Wageningen University in The 
TJetherlands* . For about 6 years 1 have been involved in food 
research, particularly the physiological effects of dietary 
fibers and indigestible oligosaccharides. 
* Iiaere, KJH, Degraciatioii of scructiur-ally different non-digestible 

oligosaccharides by Intestinal bacteria: glycosylhydrolasas ot Bi. 

adolescentis , PhD-thesis, Wageningen Agricultural University, Wageningen, 

The Netherlands 

2 . In order to assess the effect of indigestible oligosaccharides on 
calcium availability in the intestines I have conducted the 
following experiment. 
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3. A so called MacFarlane medium was prepared from the following 
ingredients: 





Buffered peptone water 


3,0 


g/1 




Yeast Extract 


2,5 


g/i 




Tryptone 


3,0 


g/i 




L-Cystlexne-HCl ' 


0,4 


g/i 




Bile salts 


0,05 


g/i 




K3HPO4 ■ 3H20 


2,6 


g/i 




NaHCOs 


0,2 


g/l 




NaCl 


4,5 


g/i 




MgSO* . 7H2O 


0, 5 


g/i 




CaClj 


0,228 


g/i 




FeS04 - THjO 


0,005 


g/i 



pH was adjusted to 6. 3 ±0.1 using 2M HCl and subsequently the 
medium was sterilized* 

3 . Subsequently, a fecal suspension was prepared under anaerobic 

conditions by suspending hiiman feces in the McFarlane medium in a 
weight ratio feces ; MacFarlane medium of 1:5. The suspension was 
subsequently sieved to remove solid components. 

15 ml of the fecal suspension was mixed with a dry mixture 
consisting of either pectin and calcium; or pectin, calcixuci and 
oligosaccharide (see Tabel A) and incubated for 24 hours at 37^C 
under anaerobic conditions - 

After incubation, the solids were removed from the suspension by 
centrifugation and pH and free calcium cpncentratioxL were 
determined with a calcium electrode (model 72 OA, ThermoOrion, 
Beverly, USA) - The results so obtained are presented in Table A. 
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TABLE A 



Sample 
No 


LM 

Pectin*** 
(tag) 


CaPO* 
(mg) 


oligosaccharide 


PH 


Free calcivun 
(ppm) 


1 


100 


100 


500 mg Fiber sol®* 


4.6 


200 


2 


100 


100 




5.5 


107 




3 


200 


100 


320 mg Fibersol®* 


4.6 


180 














5 


50 


100 


250 mg Fructo- 
Oligosacckarides * * 


3.9 


362 


6 


50 


100 




5.7 


86 



Fibersol-2® (Mateutani ) 

Raftilose™ (Orafti Active Food Ingredients) 
Genu-pectin IiM-104 AS (Orf fa-Hercules) 



4. Fibersol-2® Is an indigestible oligosaccharide that is produced by 
a cozcibination of heat and enzymatic treatment of com starch. 
Haftilose is an indigestible fructo-oligosaccharide that is 
produced from inulin by partial hydrolysis using endo-inulase . The 
attached excerpts taken from Advanced Dietary Fibre Technology*', 
Blackwell Science Ltd. (2001), pages 480-484 and 509-511 assert 
that Fibereol-20 and short chain fructo-oligosaccharides are 
indigestible and provide additional inf oxmation about the chemical 
identity of these indigestible oligosaccharides. 



5. The above esqjerimental results indicate that indigestible 
oligosaccharides are capable of substantially increasing free 
calcium availability in the presence of pectin. In my view, these 
results warrant the conclusion that indigestible oligosaccharides 
can be used to increase bioavailability of calcium from ingested 
compositions that contain calcliun and pectin and/or alginate. 



6. X further declare that all statements made herein are true and 
that all statements made on information and belief are believed 
to be true; and further that that these statements are made with 

3 
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the knowledge that willful false statements and the like so made 
are punishable by fine or in^risonznent, or both, under section 
1001 of Title 18 of the United States Code, and that such willful 
false statements and the like so made jeopardize the validity of 
the document, or application, or any patent issuing thereon 






Enclosure! 



Advanced Dietary Fibre Technology, BXackwell Science 
Ltd. (2001), pages 480-484 and 509-511 
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44 Fiber5oi-2: a Soluble, Non-digestible, Starch^ 
derived Dietary Fibre 

Kazuhiro Ohkuma and Shiaeru Wakabayashi. . . . 



44.1 Introduction 

Staichbasbeen widely coDsoxDed by bumans &s an inexpensive and staUe source of available 
carbohydrate. Staxdi, in the native fonr^ starch hydzoly safes or modified starches have been 
utilised in varioufl ways due to its excelleot digestibility. 

hi xroent years* indigestible species or components hflvebeen focnd in starcihes, and these 
starches are called 'resistant starches' (Englyst & Cummings 1 987). Resistant searches have 
been widely studied and shown to have physiological iuaetions similar to diose of dietary 
fibres. 

Siznilarly, we have found the samelypes of indigestible components in starch hydrolysates, 
su^as dextrin, maitodextrln and com syn^. Stardihydrolysates cootainicg the indigestible 
components are tenned 'resistant maltodextzins' . One such maisrial, which is pwiduccd by 
a combination ofhydrolyas and btansgiluoosidation reactions (tbat occur dming hydrolysis), 
has physiological attributes resembling those of dietary fibre. The phyncal characteristics of 
thid material make it suitable for use in various food applications. 

Intfais chs^iter we wiU describe the properties of one of dicse resistant mahodextrin materi- 
als, namely FiberoolrZ*. 

44.2 Production method and basic characteristics of Fibersolr-Z 

Fibersol-2 is pioducedby acombinatlonofheatandenaymatietreamient as d^' 

niledmUSPatentKos. 5^20873 and5358729. In the first reaction, coinstarchis 
a small amount of hydrochloric add under lowHtnoisture conditions. During this reaction^ the 
cornstarch is hydnlysed by transghicosidatioa.*In the second reaction, the above-obtained 
solution is faydiDlysed byanam^se. The material is then refined to separate out impurities, 
analysed to ensaic that the dextrose equivalent (DE) is below 20, and is ttien powdered by 
spzay-diying. In Japan, diis material is of the type known as an indigestible dextrin, and 
simultaneously meets the US ORAS (generally recognised as saJb) requirements as set fbrch 
-in21 CFR.184-1444(MaItodexJrin). 

An average moleeular wei^t of Fibmol<2 is 2000 Da> and the proposed structural 
composition is shown in Fig. 44.1 . Fiber$o1-2 is composed not only of ce(l^) 8nda(l-^Q 
glueosidic bonds, as are present in the native starch, but also contains 1-^2 and 1—^3 
linkages and levoglucosan. Due to these stnictuzal characteristics, Fibersol-2 contains wetl^ 
developed, branched particles that are partially faydrolysed by human digestive enzymes. 

Theproduct specifications of Fib6r8ol-2, and the analytical methods used to measure this 
material, are shown in Ihble 44.1. FibersoI-^2 is a white powder.a&d contains, abOTt 
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H9. 44.1 Estiniated structural fomiula of fibersol-2. 



1bble44%1 ProductspeCif1C9tionsof FfbefSOl'2. 



Property 




Testiudbod 


ItoteAidaiir 

Ibtaldieiaiy fibre 

Dextrose equxvalent 

pH 

AA 

Aisenio 

HcvrymcUb 


White, ftea-flowine powder 
SIfgltfly swed/adouriess 
Clear 

S% iiMjJiuttm 
minimum 

4-6 in 109^ Bohidon 
0.2%inaKinn]ni 
1 pijiiBL mauumnm. 
5 pitpjik maxviniiiB 


Sensocytest 
Sensory test 
Sensoiy teat 
JAS method 
fimByme-HPLC method 
WSmedwd 
pH meter 

Japuwse Scmdanls fbr Food Additives 


Microblologicid 
Standard plptc cauut 
Ywtawriinniild 
SiOnwneEa 
Collfbniis 


^(KVgBim, maximum 
lOO/grtm,maXTmam 
Negekiya/ZSB 


Japanese Food SuitntioiiLaw 



indigestible coisq)oiieat5 (as wc olaim to be dietaxy fibie). Tho enzyme-high-pcifonxtanoe 
Uquid cfaromatogi^lv (HPLC) metfaod (Ikble 44.1) has been validated by the J^anese 
Qovenunent as an official anabnical method for dctennimng total dietary fibre, including 
low-mc^ecular wei^t sc^iible dietary fibre (Obkinna et id, 1990). 

Fibereol-2 Wvarious^and iniiqi^ Its viscosi^ is lowor than 

that of a comrentioDal maltodcictrin, although both have the same DE value. A solution of 
FibersoL-2 is very clear and stable^ and does not become cloudy oar show signs of any precipi- 
tation (retrogradation) when kept for long periods of time. It also has very ipod anti-acid 
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properties (m contrast to sugw), asd can be cookiedandatexiHscd athigb teinperaJm 
applicatiom due to its stabili^ in heat processes. 



44.3 Safety of Fibersol-2 



i4eii&er acute toxicity (iJb^ in ratt >20E/leg) nor mutagenicity have been fomid with 
Fibersol-2 (Wakabaya^ etaL 1992a>. According to along-tenn adimnistraticni &cud/ in rots, 
Fiber8ol-2 scarcely affects animal gravvtii» weight ofmtesznal organs or any blood biochemical 
paranieters. Indigestible saediarides, hichidiiig Fiber9ol-2y have be» shown to cause some 
diarrhoea when taken in excessive quantities* although we hicve the dose required for this 
(ED^ to be > 1 .0 g/kg body weigjbt. It is conside[ced tliat (he higher ED^ value of Fibersol-2 
compared with other indigestible saccharides (e.g. sugar alcohols) is due to its hi^w 

nftfttitMiTm- wftig^ht unA Iflwer ftflmftrie pmam (SfltQachi ei al. 1993), 



44.4 internal movement, energy value and physiological functions 
of Hbersol-2 

Fibmol-2 esc^ies digeadon and absorption in Hie upper gastrointestinal tract, but whssa it 
reaches the large intestine It is partly fermentedby bacteria, producing short-chain fktty acids 
(SCFA). In a previous in-viPo Staldy^ it waa shown that -'10% of Fibeisol-l was degraded by 
artificial gastric juice, anoylase and tqtestmal mucosa enzymes. Based on die results of a sin- 
gle administration test in rats, the feecal excretion rate of Fibersol-2 was 38% (Wakabayashi 
etaLl99iy Thus, it is esthnated that ^^0% of die administered Fibdisol-2 reaches the large 
mtestine, and half of diat is metabolised by intestinal bacteris^ die remaining 40% is excreted 
in the &6ces, unused. By contrast, studies on the growth rates of rats fed FiberBol-2 showed 
that <10% of dextrose is conAributing net metaboUsable energy. Fibev9ol-2 has an enetgy 
value of 0i5 kcal/g (Tsuji & Gordon 1998). 

Based on the above ftn^gs, the physiological ftinctions of Fibersol-2 can be sqiarated 
mto those occurring in the upp» digestive tract, and those occurring in die lower digestive 
fiact. Fibeisol-2 itself affects die absoiption tataa of caibohydzace in the human body (Fig. 
44.2), and this in turn modenites postpiandtal blood glucose levels. Furdieimoce* in teons 
of the indirect effects of Fibeisol-2 in humans, the metabolic products of Fibersol-2 (e.g. 
SCFA) might be expected to improve the intestinal microflora, intestinal r^sulazity and the 
iioinOne iinictiaii. SCFA produced in the laige intestine are also expected to stimulate bowel 
movement. 



I 



44.4.1 Moderating effect of postprandial biood glucose ievds 

The results of loading tests in latfi using various saccharides (Wakabayashi et aL 1 993, 1995) 
are shown in Fig. 44.3. The bloodglucose levelsand insulin secretion of 8-week-oldinale SD 
straui racs were monitored for 2 h after oral administration of 1 .5 g/kg body weight of sugars, 
vsdth or without 0.15 g/kg body wei^t of Fxbersol-2. Co-administration of Fibeisol-2 led to 
a Jowi^mg^of blood ghicpw Jeyels (to 7()% of pirak ^hre) fbtmd after sucrose or maltose 
loading, in addition, Fiber8oi-2 krarared insulin secretion to 63-70% c^thb^ 6f the siicros^, 
maltose- and maltodexibnn-loaded grov^. Thus, the blood glucose-moderating effect of 
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41 Fructo-oligosaccharides and Other Fructans: 
Chemistry, Structure and Nutritional effects 



41.1 ChemEstry, structure and origin 

Kructaos, such as inuUn and tructo-oligosaechandes (FOS)'are caTbohydratos. They are a 
group of linear glucosyl a(l->2)(ftuctosyl)^p(2->l)fiiictose polymers adegree of po- 
^m^cisatioa ^P) langiae from 3 up to 60. (Fig. 41.1). By defiiutiaii, if oligosacoharides- 
have a DP lower than 9, fhcy are named fructo-oligosaccharides. The main fincto-oUgosao- 
chandes are l-ke«tose (GF,)»i:iy^se (OP^ andfructosyli^tose (GF^ (OF«gluco^lfliicto- 
oligosaccfaaride). The fiu^ns oomponeata with a hi^er DP m oaxned inolin. 

41.1.1 Natura! occurrence of fructans 

Fructans c»ciir in a number of plants such as onions, Jerusalem artichokes, aspaiagus, vffbsakt 
Tyeandgarlic(Clevciigcrfi^a/. 1988). Onion has the highest content ofFOS, ranging from-25 
to 40% (diy xnatterbasis) of which 97% are short-chain FOS (GFn, n <5), Garlic and chicoiy 
root hava a low FOS content (Tfable 41 . 1 ). M Western eonntKea, ^ avexaga daily intake of 
FOS from these natutal sources is about 1 g. 

Fnictans of artichoke ^obe are nainly composed of long-chainpolymers with a DP >40. 
Chicory, inulin and Jenualem artichoke have shoiterpolymers, wiihamain DP ran^ng from 
20to40Crable4U). 



Ilibte41. t Natural oocurrenca and distribution of f ructOH^tigosaccharides (GFn« n < 9) in 
edible plants. 







Proportion of GF (^) 






Substuwe 


%FnietQn(DS) 


GP, 


OF, 


OP, 




Tbtal 




25-40 


61 


25 


10 


3 


100 


Wheat 


1-4 


3D 


13 


6 


SO 


100 


Chiooiy 


15-20 


4 


5 


5 


16 


30 


Jerusalem anicholce 


16^ 


DP<9:S0M 








Garixc 


25-35 


DP<9; 10-20% 









DS, diy BUbstancc; DP, decree of polymenSBtiaiL 
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1^ble41 ^ Natural oooirrence and distribution of f ructan polymers anulfn; 
GFfh n & 9) in edible plants. 



%FrueiBn(DS) 



Xtogcte ofpo^ynMrisadon (!4> 
IO-20 20-40 >40 



Chicory 



15-20 



y ar ufcaieui anichokfr— 



Clobe ocdcfaoke 



2-9 



13 



87 



DS,dzy substance. 

Glucosyl a(l->2) {fnictosyiXi «2-»1) fructose 

Ift«lagylln0 (^>t>lhlGlBS• 




n-2iiptofiOn 
■gtotettBOPeu inditDS 



Fig. 41 .1 Goneral diemical structure of f rvdans. 



41-1.2 Stnucture a/7c/ composition of commercial FOS ingr^ients 

FOS are produced on a Cttnnnercial scale by two diffewnt processes, either from sucrose 
using a food-grade fiingal ftuctosyltraittferase (ACITLIGHT*; B^ghin Mciji Industries, 
France), or from iqulin by partial hydiolysis using cwrfo-inulinase (Orafti, Belgium). 

In FOS fiyntfaesis from sucrose, tiie sucrose plays the dual role of fiucloso donor and ftuc- 
tose acceptor (Fishbcin et ai. 1988). The first reaction on two sucrose molecules leads to 
kestose and glucose. The action of the fructosyltransferase on testose produces nystoso, and 
on i^rstose produces fructosylnystose. The reaction is stopped to optimise the ratio between 
GF/GF/GF, at 37%/53%/I0%. A chromatography step ensuzes the purification of short- 
chain FOS (SC'FOS), The composition of commercial product is shown in Fig. 41.2. FOS 
from sucrose are composed only of glucosyl cx(l'-*2Xfructo5yl)^^l)fructose. wjthn^ 1 

Theshort-chainFOS mi;rture has a taste profilesimilar to that of sucrose, wi 
ing effect The sweetness of the purified short-chain FOS mixture is 30% of that of sucrose, 
whilefiiewater-4«tention capacity ishigherthan that of sucrose. Being non-reducing sugara, 
sc-FOS do not leadtoMaillardreactions, and they are stable atpHvalucs>3 and temperatures 
up to 130**C. According to then: technologicaJ characteristics, sc^FOS may be used as ingre- 
dients in biscuits and cakes, breakfest cereals and cereal-fiUcd bars, ices and desserts, dairy 
products, yo^utrt and milk. 

Chicory inulin is hydrolysed by €mfi>.3nulina5e. producing a mixture of glucosyl 
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Hg. 41.2 Composition Of oommerdal fructo-oligosacdiar^des ingradlents from a sucrose source. 

P(2^1)fiuctose wilfa n 2 to 7 (Fi^ 41.3). A chiomatogniphy st^ ensures tho purification 
of FOS. The composidon of die commercial pcodOct is gWeo in Fig. 4 1 .4. 



41,13 Structure and composition of commercial inulins 

The commercial imslios are obtained by hot-water extxacdon from chicory roots. The comr 
position of iaiilin extracts are variable: it is a iuncdonof many factors such as the source fiom 
whidh it was extracted, the climate and the growing conditiona, the harvesting time and stor- 
age conditions. Figure 41.5 ilhistrates the average composition of a comriiercial innlin extract 
(Raftilin^ ST, Ocaiti, Belgium). Different commeroial products are available, one of which 
baa a low FOS eontoit (< 2%, lUfiilin^ HP; OraAi). 




Fig, 41.3 Actkmoftheendo-inulinaseonAlcorylnunn, 



1 3 

Hg. At A Composilion of commercial fructo^igosacchandes irignedientsfrom a chicory Inulin source. 



FOS: 9S^±Z9h 
Fs+Fa + IV! 20% 



'i 



i - 
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30hi29: t7« 
>40 I a%h 



oxiMlEsattmmb 
Fig. 41 .5 Average composition of commerddl inoliti fnom Chicory. 

41.2 Methods to measure sc-FOS (n food products 



A recent survey conducted by Lee and Proaky (1995) concenimg fbe definition of di^aiy 
fibre ^iqiports vi«w that tbe definition shcAild be revised to ittdvde oligosaccharides that 
are resistant to hydrolysis by the alimentary tract, as are the sc-FOS . 

The AOAC dietary fibre analytical method ioYolves tfazde eo^matic digestion steps with 
a-amylase, protease and amyloglucosidase. These enzymatic treatments do not modify the 
S&-FOS stnictures. However, fiie AOAC method does not measure sc-FOS because of their 
etfaanoi solubility. Oname fiTo/. (1997) have developed a specific andxeliable analytical methr 
od to measure sc-FOS in food products. The method involves an invertase bydxolysis step, 
fiiUowedby detection of sugars using a Dionex ionchiomatograph. The minimal amount of 
quantifiable sc-FOS is 0.75 g per 100 g of food product. 

Other methods for the measurement of sc-FOS are AOAC Method 997,08 (Hoebregs 
1997)andAOACMetfaod999.03 (McCleacyerar. 2000).Bodioftfie86method6i]seinuiinase 
enzymes to hydrolyse FOS to fiuetnse and glucose. In the latter pcocednrD, socrose is selec- 
tively removed with a pure sucxase enzyme. 

41.3 Nutritional aspects 

The FOS have aiOQsed hitemst dming the past decade, mostly because of their urutritional 
properties. Fructans, to alaig^ extent, escq)e digestion in the human i^per intestine and reach 
the colon where they are totally fennentecC mostly to lactate, short-chain &tty acids (SCFAs; 
achate, propionate and butyrate), and CO^. The most important property of FOS is their 
ability to stimulate bifidobactenal growth specifically while suppressing the growth of some 
other species in the colon, sudi as Clostridium perfiin^ens. The demonstration of the poten- 
tial heahh benefits of FOS constitates an active field of research in human nutrition. 

«t 

I 

\ 41,3.1 Digestive fats of SQ-FOS 

\ Nummus in-vitn smdies t^ve been conducted in animal models and in humaas» showing 

tiie indigestibility of SC-FOS in small intestine. Kestose (GF^ and nystose (GF,) are 
^ not significantly hydiolysed by pancreatic homogenate (Oku et al 19S4), purified 5ucras&<- 

^ isomaltase complex (Oku <rrdL 19&4), nor by small intestinal mucosa homogenate fi:omei- 

^ _ - ^ -ther animals (Oku e^o/. 1984; T5i;gi era/.-1980) or hutnao (Molis et at 1996). Long-tenn 
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ingestion of 3C-F0S did not eomb induction or suppression of the hydrolysmg en^ones in 
die rat small mtestine (Oku et al 1984). In addition. $&-FOS didnot Influonoe tiie transmm«l 
potential difference of everted sacs prepared from the jejunum (Tokunaga et aL 1 986). When 
injected intravenously into rats, sc-FOS are rapidly excreted in the urine, without degrtdftp 
tion, suggesting that they are not used as an eneigy source in the body (Oku et al, 1984). 
-3tg- per ce pta ga-ft^,ffns* "^ ^*'^^ 



■"voiunt6«t«XCSaiEifafe iStilbationandlhe slow inajkeriettiod (Molis 3111996). Some 90% of 
the ingested sc-FOS have been recovexed at the end of Uie ileum. Mdreovei. the percentages 
of the constitutive sc-FOS (GFj, GF^ and GFJ remain identical to those of ingested sc-FOS, 
showing that most unabsorbed sc-FOS were in an intact unhydrolysed form. 

Utilisation of sc-FOS was studied in vivo in nian using a radioregpirometzy method, and 
In vftm by inciibatioa with human &eces QiosoyR etal 1988: Tbkunaga etoL 1989). The 
studies showed that sc-FOS were fonnented by intestinal siucrooiganisms, mainly to SCFAs 
andCO,, and that Uie SCFAs aie absorbed by the colon and fiu^ier converted to CO^ in the 
body. Cbmpared witti oflier leimentablft products, such as cellulose, pectin or lactnlose, the 
femientatson of FOS produces higher peccentagcs of piopionic and butyric add (Bonwt et 
al. 1994; Luo etal^ 1996), SCFAs are absorbed in the colon, and are in -pm tnctabolised 
within the colon; the remainder is metabolised in the liver and permhexal tissues (Bomet ct 
oL 1994). 

41.3.2 Caioric values of fructans 

Sc-FOS not hydrolyscd in the upper gastrointestinal tract are^iiq}letely fermented in the 
colon, such that none is found in the stools (Molis et al, 1996), The colonic feimentation 
of caibolQKhntes is responsible fbr SCFAs, lactic acid and gas production, bacterial mainte- 
nance and growth, and heat dissipation (MacfirlazRe & Cuznmings 1991), ^ch zesolts m a 
loss of energy for tiie host estimated to be equal to 50% of tiie enesgy content of cazbohydrate 
(VanEs 1987;Hobbs 1988;Beaugerie£rii/. 1990). 

Molis et aL 1996, using the ileal intobation method in healthy subjects, estimated that 
the caloric value of sc-FOS was 9.5 kJ/g, a value somewhat higher than the 6.3 kJ/g reported 
by Hosoya et al, (1988). Those authors used a radiorespiromeixy method in healthy subjects 
ingesting [U->^ sc-FOS, and also measuredgas and SCFAproductionfromlabelted sc-FOS 
in anaerobic incubation with i^eces. They postulated that SCFAs were completely absorbed 
in the large intestine, but they used a very low mean energy content for SCFAs (10.0 kJ/g) to 
calculate the enetgy value of so-POS. The heat produced by combustion of acetic, propionic 
and butyric acids is 14.6, 20.7 and 25.0 kJ/gp respectively (Blaxter 1989). Aoocndingly, the 
mctabolisable energy ftom acetic, propionic and butyric acids is 10-9-12.6, 15.5-17.6 and 
18.8-21 J kJ/g, respectively. According to these figures, the endgy value of FOS should 
range between 8.4 and 9^kJ/g, a value close to that found by Molis et aL (1996). Sc-FOS 
in healthy humans are only sli^y digested in the small intestijae and are fermented in the 
colon, resulting in reduced energy production (about one-half that of sucrose). The caloric 
value of inuUn is claimed to be 1 kcal/g. 

41 .3.3 Effects ofsc'fOS on gfucose and lipid metBbolism 

The glycaemlc, inmilinaemio and fhictosaemic responses to sc-FOS have-been-studied m - 
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CALCIUM GLUCONATE 



1. Product Identification 

Synonyms: D-Gluconic acid, calcium salt (2:1); Glucobiogen; Calciofon. 

CAS No.; 299-28-5 

Molecular Weight: 430.38 

Chemical Formula: [CH20H(CHOH)4COO]2Ca 

Product Codes: 1272 



2. Composition/Information on Ingredients 

Ingredient CAS No Percent Hazardo 

Calcium Gluconate 299-28-5 98 - 100% Yes 

II I . . I I n I I I IT ■ . Ill II L . I M . .. n , „ 1 u^.j. 1 1 ^ 1 ^ j i ^j^j I ..I,,.! I i r I I - [ * 

3. Hazards Identificatioii 

Emergency Overview 

As part of good itidustrial and personal hygiene and safety procedure, avoid all 
unnecesisary exposure to the chemical substance and ensure prompt removal from 
skin, eyes and clothhig. 

J.T. Baker SAF-T-DATA^*™) Ratings (Provided here for your convenience) 



Health Rating: 1 - Slight 

Flammability Rating: 0 - None 

Reactivity Rating: 0 - None 

Contact Rating: 1 - Slight 

Lab Protective Equip: GOGGLES; LAB COAT 

Storage Color Code: Orange (General Storage) 



\ 
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Inhalation: 

Not expected to be a health hazard. 
Ingestion; 

Large otal doses may cause irritation to the gastrointestinal tract. 
Skin Contact: 

Not expected to be a health hazard trom skin exposure. 
Eye Contact: 

Not expected to be a health hazard. 
Chronic Exposure: 

No information founds i 
Aggravation of Pre-existing Conditions : 

No information found. l 



4. First Aid Measures 

Inhalation: 

Remove to fresh air. Get medical attention for any breathing difficulty. 
Ingestion: 

If large amounts were swallowed, give water to drink and get medical advice. 
Skin Contact: i 

Wash exposed area with soap and water. Get medical advice if irritation develops. 
Eye Contact: 

Wash thoroughly with running water. Get medical advice if irritation develops. 



5. Fire Fighting Measures 

Fire: 

As with most organic solids, fire is possible at elevated temperatures or by contact with 
an ignition source. Minimum dust cloud ignition temperature: 550C (1022F) 
Explosion: 

Essentially no hazard as dust (Vendor/Bureau of Mines Relative Rating Scale). No 
explosion detected up to 200 g/cu. ft. air. \ 
Fire Extinguishing Media: 

Water spray, dry chemical, alcohol foam, or carbon dioxide. 
Special Information: 

In the event of a fire, wear full protective clothing and NIOSH-approved self-contained 
breathing apparatus with full facepiece operated in the pressure demand or other positive 
pressure mode. 



6. Accidental Release Measures 

Ventilate area of leak or spill. Wear appropriate personal protective equipment as 
specified in Section 8. Spills: Sweep up and containerize for reclamation or disposal. 



file://C:\Documents%20and%20Settings\dbt\Ix)cal%20Settmgs\Tempor^ 06/08/2004 



CALCIUM GLUCONATE ' pagina3van6 

BEST AVAIUBLE copy 

Vacuuming or wet sweeping may be used to avoid dust dispersal. Small amounts of 
residue may be flushed to sewer with plenty of water. 



1. Handling and Storage 

Keep in a tightly closed container, stored in a cool, dry, ventilated area. Protect against 
physical damage. Isolate from any source of heat or ignition. Containers of this material 
may be hazardous when empty since they retain product residues (dust, solids); observe 
all warnings and precautions listed for the product. 



8. Exposure Controls/Personal Protection 

Airbom e Exposure Limits : 

None established. 
Ventilation System: 

In general, dilution ventilation is a satisfactory health hazard control for this substance. 
However, if conditions of tise create discomfort to the worker, a local exhaust system 
should be considered. 

Personal Respirators (NIOSH Approved): 

For conditions of use where exposure to dust or mist is apparent and engineering 
controls are not feasible, a particulate respirator (NIOSH type N95 or better filters) may 
be worn. If oil particles (e.g. lubricants, cutting fluids, glycerine, etc.) are present, use a 
NIOSH type R or P filter. For emergencies or instances where the exposure levels are 
not known, use a fiill-face positive-pressure, air-supplied respirator* WARNING: Air- 
purifying respirators do not protect workers in oxygen-deficient atmospheres. 
Skin Protection: 

Wear protective gloves and clean body-covering clothing. 
Eye Protection: 

Use chemical safety goggles. Maintain eye wash fountain and quick-drench facilities in 
work area. 



9. Physical and Chemical Properties 

Appearance: 

White, crystalline powder. 

Odor: 

Odorless. 

Solubility: 

3 gin 100 g of water 

Density: 

No information found. 

pH: 

6-7 

% Volatiles by volume @ 21C (70F): 
0 

Boiling Point: 
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Not applicable. 
Melting Point: 

ca. 120C (ca, 248F) Loses water with some decomposition 

Vapor Density (Air=l): 

No infomiation foimd. 

Vapor Pressure (mm Hg): 

No information found. 

Evaporation Rate (BnAc-l): 

No information found. 



10. stability and Reactivity 

StabiUty: 

Stable under ordinary conditions of use and storage. 
Hazardous Decomposition Products: 

Carbon dioxide and carbon monoxide may form when heated to decomposition. 

Hazardous Polymerization: 

Will not occur. 

Incompatibilities: 

Strong oxidizing agents. 

Conditions to Avoid: 

Heat, flames, ignition sources and incompatibles. 



11. Toxicological Information 



No LD50/LC50 information found relating to normal routes of occupational exposiure. 

\Cancer ListB\ 

NTp ^Carcinogen 

Ingredient Known ' Anticipated lARC Category 

Calcium Gluconate (299-28-5) No No None 



12. Ecological Information 

Environmental Fate: 
No information found. 
Environmental Toxicity: 
No information found. 



13. Disposal Considerations 

Whatever cannot be saved for recovery or recycling should be managed in an 
appropriate and approved waste disposal facility. Processing, use or contamination of 
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this product may change the waste management options. State and local disposal 
regulations may differ ftom federal disposal regulations. Dispose of container and 
xinused contents in accordance with federal, state and local requirements. 



14. Transport Informatioii 

Not regulated 



15. Regulatory Information 



\Chemical Inventory Status - Part 1\ 

Ingredient TSCA EC Japan Australia 

Calcium Gluconate (299-28-5) Yes Yes Yes Yes 

\Chemical Inventory Status - Part 2\ 



- -Canada- - 

Ingredient Korea DSL NDSL Phil. 

Calcium Gluconate {299-28-5) Yes Yes No Yes 



ViPederal, State & International Regulations - Part 1\ 

-SARA 302- SARA 313 

Ingredient rq tpq List Chemical Catg. 



Calcium Gluconate (299-28-5) No No No No 



\Federal, State & International Regulations - Part 2\ 

-RCRA- -TSCA- 

Ingredient CERCLA 261.33 8 (d) 



Calcium Gluconate (299-28-5) No No No 

Chemical Weapons Convention: No TSCA 12 (b) : No CDTA: No 

SARA 311/312: Acute: No Chronic: No Fire: Yes Pressure: No 
Reactivity: No (Pure / Solid) 



Australian Haizchem Code: None allocated. 
Poison Schedule: None allocated. 
WHMIS: 

This MSDS has been prepared according to the hazarid criteria of the Controlled 
Products Regulations (CPR) and the MSDS contains all of the information required by 
the CPR. 



16, Other Information 



NFPA Ratings: Health: 0 Flammability: 1 Reactivity: 0 
Label Hazard Warning: 
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As part of good industrial and personal hygiene and safety procedure, avoid all 
vinnecessary exposure to the chemical substance and;ensure pronapt removal from skin, 
eyes and clothing. ,J 
1 Label Precautioiis: 

None. 

Label First Aid: 
Not applicable. 
Product Use: 

Laboratory Reagent. r , 

Revision Information: 

MSDS Section(6) changed since last revision of document include: 8. 
Disclaimer: , 

Mallinckrodt Baker, Inc. provides the information contained herein In good faith 
but makes no representation as to its comprehensiveness or accuracy. This 
document is intended only as a guide to the appropriate precautionary handling of 
the material by a properly trained person using this product Individuals receiving 
the information must exercise their independent judgment in determining its 
appropriateness for a particular purpose. MALLINCKRODT BAKER, INC. 
MAKES NO REPRESENTATIONS OR WARRANTIES, EITHER EXPRESS OR 
IMPLIED, INCLXJDING WITHOUT LIMTTATION ANY WARRANTIES OF 
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE WITH 
RESPECT TO THE INFORMATION SET FORTH HEREIN OR THE 
PRODUCT TO WHICH THE INFORMATION REFERS. ACCORDINGLY, 
MALLINCKRODT BAKER, INC. WILL NOT BE RESPONSIBLE FOR 
DAMAGES RESULTING FROM USE OF OR RELIANCE UPON THIS 
INFORMATION. 

Prepared by: Environmental Health & Safety 
Phone Number: (3 14) 654-1600 (U.S A.) 
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